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Implications of an Elective Sophomore Ecology Course 
Abstract of a paper presented at the Iowa Academy of Science 
meetings held at W artburg College, April 19, 1968 
What does your high school do to 
provide for an interesting and enrich-
ing experience in science for the aver-
age student? Since the beginning of 
PSSC in 1956 all too many of us have 
been guilty of neglecting the high 
school general education science pro-
gram. In many districts the student 
with ability and/ or interest in science 
has been able to take such courses as 
PSSC, CBA, CHEMS, BSCS, ad-
vanced placement, etc. In no way do 
I mean to imply that the previously 
mentioned courses cannot be compre-
hended by the average student, but 
all too often the average student is not 
permitted to take them. In a reason-
able number of schools, the student 
with little interest and/ or ability has 
found science courses tailored to his 
needs. Such courses as applied sci-
ence, senior science, physical science, 
physiology, etc., are found as a part of 
the curricula of many school districts. 
Even though these are often "watered-
down" versions of some other course, 
it still remains that some attempt is 
being made to offer a course or 
courses for the less adept student. 
Nevertheless, in many school dis-
tricts it is a requirement that every 
student must take a year of science in 
grades ten through twelve to fulfill 
graduation requirements. Once again 
I ask, what do we offer this large 
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group of non-science oriented students 
who may or may not be college 
bound? A quick glance at the General 
Annual Report of the Iowa State De-
partment of Public Instruction indi-
cates that in most cases the only logi-
cal course would be general biology, 
since often chemistry and physics are 
only for those displaying an interest 
in science. 
In this paper I hope to stimulate 
some thought, discussion, and possibly 
even an evaluation of the status quo as 
it pertains to the availability of gen-
eral education science courses in our 
high schools. I will assume that all 
junior high students have or can 
have a fairly good course in general 
biology. 
Although data is not readily avail-
able, a cursory look at the science 
programs of a few selected junior high 
schools in Iowa seems to indicate that 
a biology course of a fairly reputable 
nature is being taught. Research by 
Yager and Cossman ( 1962 ) indicates 
that eighth grade students do have 
the ability to master biology courses 
that formerly were taught at the sen-
ior high level. If this is so, then maybe 
the traditional biology course of the 
senior high can be dropped or modi-
fied. 
It is the opinion of this author that 
a junior high biology course should 
be a sound, general biology course, 
not a health, taxonomy, ecology, or 
other specialized course. I feel that a 
general biology course should begin 
with the lowest level of the biological 
continuum, i.e. atoms, and advance 
from this level of complexity to that of 
the human. The approach can and 
should be that of the functioning or-
ganism, not that of the vascular plants, 
chordates, etc. 
What possibilities are there for the 
capable but non-science oriented stu-
dents in our high schools? Some 
schools have taught such courses as 
earth science, ecology or field biology, 
science and culture, etc. , with much 
success, as evidenced by student en-
thusiasm. In this paper I intend to 
expand upon the possibilities of offer-
ing an ecology oriented biology course 
to those students who are not science 
oriented. I must note at this time, 
however, that I would also advocate 
and applaud the strengthening of our 
general education science curriculum 
by adding some variety to a somewhat 
impalatable one-course meal. 
Man's curiosity about his environ-
ment-his need to form a concept of 
his position in the universe-has moti-
vated observation and interpretation 
since time immemorial. Many of our 
high school graduates are noticeably 
weak in the forming of concepts and 
making interpretations concerning 
man's biotic environment. Many stu-
dents complete high school biology 
without becoming aware of interrela-
tionships of plants, animals, and them-
selves to the total environment. 
Numerous high schools across the 
country have noticed this same weak-
ness of our curriculum or similar ones 
and have attempted to remedy the sit-
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uation via a field biology or ecology 
course. Of the various programs re-
ported in the literature the past ten 
years, almost without exception, these 
courses have been one of two types. 
One type is the summer course of-
fered for a select few students. A 
multitude of factors has tended to 
keep enrollments down in a course of 
this type, including such things as: 
grade in a previous biology course, 
thereby selecting once again only the 
most capable students, summer jobs, 
family vacations, interest in other 
summer school courses, etc. The other 
type of ecology course reported in the 
literature is that of the unit approach. 
Here a unit of several days to a few 
weeks in length is inserted into a reg-
ular biology course, normally near or 
at its end. This course at least im-
proves upon the former situation in 
that it does reach many students, but 
it hardly does justice to an area of bi-
ology as all-encompassing as ecology. 
One thing both of these courses have 
in common is that the student has had 
a year or nearly a full year of biology 
before attempting a study of ecology. 
This seems to be the general pattern 
and probably, based on my own ex-
perience in teaching ecology to high 
school students, the only logical pat-
tern because the concepts, principles, 
and knowledge gained from a good 
general biology exposure can be great-
ly utilized in the study of ecology. 
We at University High School in 
Iowa City have offered an ecology 
course preceded by a general biology 
course in our general education cur-
riculum for the past few years and 
have found it to be very satisfactory. 
All students in our junior high are 
required to take three years of science. 
In seventh grade the course is entitled 
Matter, and as one might suspect from 
the title it involves the observation of 
the physical properties of matter. Dur-
ing the eighth-grade year biological 
matter is studied. This course is cen-
tered around the BSCS Biological Sci-
ence: Molecules to Man course. Dur-
ing the ninth-grade year all students 
are required to take a course entitled 
Energy-Space which deals primarily 
with energy-space relationships. 
In senior high school we, like a 
great many school systems, require 
one year of science for graduation. 
After a quite structured junior high 
program our students are allowed to 
"pick and choose" from our science of-
ferings. The courses that we offer are 
not necessarily grouped into patterns 
and sequences depending on previous 
course grades, but instead are chosen 
by the student based on his interest 
and future plans. Most general educa-
tion students select their one year of 
science from either earth science, ecol-
ogy, or science and culture. Many, 
however, choose to select from those 
courses which would more than likely 
be classified as courses for the science 
oriented. These include advanced bi-
ology, a course of in-depth investiga-
tions in selected areas utilizing the 
BSCS Biological Science: Interaction 
of Experiments and Ideas, CBA chem-
istry, and PSSC physics. 
One question that often comes to 
the minds of those who are a little 
apprehensive of an ecology course is 
why teach a specialized biology 
course, such as ecology, to students 
who are not the most eager biology 
students. Many teachers have found 
that students will display a great deal 
of interest and enthusiasm toward a 
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learning situation which is new and 
different. Aside from physical educa-
tion classes in the fall and spring and 
occasionally an art class, this is the 
only other class that can and in fact 
should be taught out-of-doors a great 
deal of the time. This difference in 
itself is enough to motivate most stu-
dents to a productive end. Another 
motivating factor for the less inter-
ested biology student is that an ecolo-
gy course begins, proceeds, and ends 
with a study of those living things 
that are familiar and that constantly 
surround the student. For a great 
many students it is much easier to be-
come enthused about an approach 
that deals with the familiar rather 
than one that is centered around his-
torical happenings in biology, micro-
structure, or the chemical makeup of 
living matter. 
I like to consider the objective of 
such a course as having two broad 
general aspects. First, I hope via a 
variety of experiences to introduce the 
student to the complex relationships of 
the biotic community. Second, I 
would hope a course of this nature 
would provide a situation where the 
student could apply evolutionary, bio-
chemical, biophysical, and biological 
principles learned in a general biology 
class to the environment of which he 
is a part. 
These objectives can be approached 
through a study of various habitats. 
Many schools are limited as to the ap-
propriateness and availability of a 
study area near their school; how-
ever, almost any site that can be 
cleared of normal pedestrian traffic 
and activities can be utilized. All areas 
can be basically divided into either 
an aquatic habitat or a terrestrial hab-
itat. 
Aquatic habitats are many and va-
ried in Iowa. They include the tem-
porary road side ditch pond, the more 
permanent pond, lakes, rivers, shore-
lines, and springs. It is highly desir-
able that the class be able to visit 
some of these aquatic environments as 
a group at least occasionally if not on 
a somewhat regular basis. Material 
collected on group and individual 
visits may be maintained in the class-
room for further study and examina-
tion in a variety of improvised con-
tainers . Aside from aquariums pur-
chased from a supply house or plastic 
buckets which can be purchased quite 
inexpensively from local hardware 
stores, the school cafeteria is a good 
source of wide-mouth gallon jars 
which can also serve as aquaria, ter-
raria, etc. A lively and fruitful discus-
sion normally results from data and 
materials collected from group out-
ings, individual outings, films, and 
readings. 
Terrestrial habitats are even more 
plentiful in Iowa than aquatic habitats 
when one considers all of the micro-
habitats that are available, even on 
the typical school grounds. Differ-
ences in the flora and fauna, especial-
ly of soil organisms, can be observed 
from the north to the south side of the 
school building. A thorough examina-
tion of the soil beneath evergreens 
yields quite different results than a 
study of soil . beneath a deciduous 
tree, which in turn is different than 
the soil which is under no tree. Soil 
in ant hills and gopher mounds yields 
even different analysis than that soil 
which is taken from near the roots of 
grass or from soil that is compacted 
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due to its being used as a walk. Other 
types of microcommunities exist in, 
around, and under decaying leaves 
and logs. Still larger terrestrial com-
munities can, and should, be visited. 
Outings to a shrub-silver maple com-
munity as well as a climax beech-
maple community should be made and 
appropriate observations made and 
data collected. 
Through the variety of observa-
tions, investigations, and experiences 
that the students will have encoun-
tered in an ecology course, they 
should have developed a number of 
basic ecological principles and con-
cepts. Students should have a knowl-
edge and understanding of the prin-
ciples and concepts pertaining to the 
ecosystem and biogeochemical cycles. 
Often in a general biology course 
many natural cycles are talked about, 
but all too often they are never in-
vestigated. Many of these cycles, such 
as the nitrogen cycle, can be observed 
in nature and investigated in the lab-
oratory. 
Students should also achieve an un-
derstanding of the principles and con-
cepts pertaining to energy in ecologi-
cal systems. Understanding of these 
principles and concepts can b e 
reached during the year by investi-
gating energy pyramids, food chains, 
studies of metabolism vs. size of in-
dividual, energy productivity of vari-
ous plants, etc. 
Students should have some under-
standing of the principles pertaining 
to limiting factors within a population. 
Tolerance of a particular organism to 
a specific biotic or abiotic influence 
can be observed in the field. In the 
laboratory, controlled , quantitated in-
vestigations of a specific influence, 
i.e., a contaminator, can be conducted 
in considerable depth. 
Students should also have a back-
ground in the principles and concepts 
pertaining to organization at the spe-
cies population level. Yeast, fruit flies , 
various protozoan, etc., can be used in 
the laboratory to investigate natality 
and mortality rates, growth curves, 
population dispersal and distribution 
patterns, population energy flow, etc. 
Students should be reacquainted 
with the principles and concepts per-
taining to organization at the inter-
species population level. Many stu-
dents are already familiar with pat-
terns of commensalism, mutualism, 
predation, competition, and parasit-
ism. These ideas can be strengthened 
through further examination of the bi-
otic community, laboratory investiga-
tions, and group discussions. 
To my knowledge there is no one 
text on the market that can be used 
as a guide throughout an ecology 
course for high school students. How-
ever, there are many materials that 
can be drawn together by the creative 
and skillful teacher to build an inter-
esting, meaningful and enriching 
course. A list of the materials I have 
found to be of especially great value 
is included in the appendix of this 
paper. 
I hope in some small way that may-
be the foregoing thoughts have caused 
you to stop and evaluate the status 
quo of your secondary science curricu-
lum. Maybe if we are not able to 
truthfully say that we are providing an 
interesting and enriching experience 
in science for our average students 
now, next year when the Academy 
convenes on the campus of the Uni-
versity of Northern Iowa we will be 
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able to share our enthusiasm about 
the progress we have made in the 
past year toward enriching the experi-
ences of our average students in sci-
ence. 
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BOOK REVIEW 
Atomic physics reaches the high 
school level with Secrets of the Nu-
cleus, a Vistas of Science book by Jos-
eph S. Levinger. Dr. Levinger, Profes-
sor of Physics at Rensselaer Polytech-
nic Institute, taps his years of teach-
ing experience to communicate the ex-
citement of nuclear research, often 
through simple experiments and cal-
culations that are well within the ca-
pability of science students in today's 
high schools. 
With rare skill, Dr. Levinger suc-
ceeds in reducing the complex the-
ories of nuclear physics to simple, 
graphic terms. He explains clearly 
such concepts as the conversion of 
nuclear energy to other forms and 
how this energy is released and mea-
sured. He describes experimental 
methods of obtaining quantitative in-
formation about nuclei, discusses 
methods for estimating the rate at 
which different nuclear reactions oc-
cur, and deals with such problems as 
how nuclear theory and experiments 
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are used to explain the force between 
a neutron and a proton. 
Students also learn by doing from 
the sections of intriguing classroom-
tested experiments provided by co-au-
thor George Carr, Assistant Professor 
of Physics and Physical Science at 
Lowell State College. The experi-
ments are safe, surprisingly simple ac-
tivities which illustrate many nuclear 
properties. 
Secrets of the Nucleus was pro-
duced by the National Science Teach-
ers Association, under contract with 
the U.S . Atomic Energy Commission 
and was published by Scholastic Book 
Services. Copies may be obtained 
from the NSTA, 1201 16th St. , N.W. , 
Washington, D.C. 20036 or from 
Scholastic Book Services, 904 Sylvan 
Avenue, Englewood Cliffs, New Jer-
sey 07632. Price per copy 50 cents, 
with quantity discounts - available 
from Scholastic Book Services of 10 
per cent on orders of $10 or more and 
20 per cent on orders of $50 or more. 
